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The present invention relates to sustained release lithium carbonate tablets and a method for preparing 
the same. 

Lithium carbonate is widely used in the treatment of mania and in preventing the recurrence of both 
manic and depressive symptoms. The therapeutic index of the drug is narrow, and side effects are not 
5 uncommonly seen in patients whose serum lithium levels are maintained within the therapeutic range. 
Conventional lithium carbonate tablets make the drug immediately available for rapid absorption and 
relatively high peak blood levels. Adverse side effects are commonly associated with high lithium serum 
concentrations. There are high absorption peaks increasing the gastrointestinal side effects. Depending on 
the rapid lithium availability of the conventional commercially available lithium carbonate tablets dosing 
io three or four times daily is required. 

In view of these shortcomings of conventional lithium carbonate tablets it is an object of the present 
invention to provide for sustained release lithium carbonate tablets reducing the absorption peaks and the 
gastrointestinal side effects of lithium. 

The sustained release lithium carbonate tablets according to the invention comprise 50 to 70 %, 
15 preferrably 67 % lithium carbonate, 20 to 25 %, preferrably 22 % lactose, 5 to 15 %, preferrably 10 % 
carbomer and 0.5 to 2 %, preferrably 1 % magnesium stearate. 

The sustained release lithium carbonates according to the invention produce a much smoother curve of 
release than conventional tablets. The amplitude of the postabsorptive plasma lithium level is decreased 
and thus also the fluctuations experienced during a single dose interval. Dosing can be reduced to about 
20 two times daily. 

The tablets are prepared by blending lithium carbonate, lactose and carbomer for 20 to 30 minutes, 
preferrably 25 minutes, screening in the magnesium stearate and blending for additional 5 minutes. 
Thereafter the blended material is compressed into tablets having a hardness in the range of 7 to 9, 
preferrably 7.3 to 8 kg on a Heberlein hardness tester. 
25 The invention is further explained by the following examples and tests. 

There have been prepared tablets having the following formulation: 



Lithium carbonate 


400 


mg 


Carbomer 


60 


mg 


Lactose 


134 


mg 


Magnesium stearate 


6 


mg 



Carbomer was used as matrix material and lactose as a filler. In addition, carbomer is used in a range of 
35 5 to 15 %, preferrably 10 % of the total tablet weight. 

The powders were mixed and directly compressed with 1 % of magnesium stearate incorporated as a 
lubricant prior to compression. The compression was carried out on a single-punch tablet machine at a 
tablet weight of 600 mg using a flat, non-beveled punch of 12 mm diameter and the tablet hardness was 
kept constant within the range of 7.5 to 8 kg on a Heberlein hardness tester. Time and temperature of the 
40 manufacuring process did not appear to effect the tablet characteristics. 

The dissolution rate in vitro of the dosage form was measured by the USP Paddle Method at 100 rpm 
in 900 ml of distilled water at 37* C. 

20 % by weight lithium carbonate is released after 2 h, 44 % by weight lithium carbonate is released at 
4 h, 72 % by weight lithium carbonate is released after 6 h, and 84 % by weight lithium carbonate is 
45 released after 8 h. 

Quantitatively, the oral solution of lithium carbonate produced about 2.2 times more fluctuation in serum 
lithium values obtained in twelve he healthy subjects than sustained release tablets. 

In Vivo Studies 

50 

Twelve adults, 4 women and 8 men, between the age of 23 and 47 years (29.5 ± 11.26 (S.D.)) and with 
body weights between 56 and 74 kg (64.6 ± 6.03 (S.D.)) volunteered for this investigation. Initially they were 
divided into two groups of 6 subjects. One group received two 400 mg sustained release (LIT-O-DUR) 
tablets and the other received three 300 mg conventional release tablets of lithium carbonate with 250 ml of 
55 water. 

Before drug administration a 5 ml blood sample was collected from each subject. 
Results: 
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As expected, the lithium carbonate was released from tablets more slowly with an increase in carbomer 
content. The main objectiv was to have a release in the range of 25 to 40 % by 2 hours, 40 to 60 % by 4 
hours and 70 to 90 % by 8 hours for the 12 hour sustained release preparations. The 10 % carbomer 
matrix tablets LIT-O-DUR gave desired release to be promising for a 12 hour sustained release tablet. 
5 In vitro and in vivo release studies show that carbomer is the ingredient that is controlling the release 
rate. Lactose is only a filler excipient in this formulation. 

The formulated sustained tablets LIT-O-DUR produced a much smoother curve than the conventional 
release tablet of lithium carbonate. The sustained release LIT-O-DUR tables had a significantly lower C max - 
(maximum serum concentration) and a later t max (time to reach C max ). It is of interest that the fluctuation in 
70 serum lithium level 

during the absorptive phase was lower when administering the sustained release LIT-O-DUR tablets 
than when administering the conventional ones. This is important since the sustained release LIT-O-DUR 
tablets, containing lithium carbonate in an hydrophylic matrix (10 % carbomer), may afford the possibility of 
more uniform absorption characteristics and may reduce the incidence of side effects that usually 
75 accompany the lithium therapy and which are considered to follow the absorptive serum high peak. 

Claims 

1. Sustained release lithium carbonate tablets comprising 50 to 70 % lithium carbonate, 20 to 25 % 
20 lactose, 5 10 15 % carbomer, 0.5 to 2 % magnesium stearate. 

2. Sustained release lithium carbonate tablets according to claim 1 , comprising 67 % lithium carbonate, 
22 % lactose, 10 % carbomer, 1 % stearate. 

25 3. Method of preparing sustained released lithium carbonate tablets by blending lithium carbonate, lactose 
and carbomer for 20 to 30 minutes, screening in the magnesium stearate and blending for additional 5 
minutes, therafter compressing the blended material into tablets having a hardness in the range of 7 to 
9 kg on a Heberlein hardness tester. 

30 4. Method according to claim 3, according whereto the lithium carbonate, lactose and carbomer are 
blended for 25 minutes and the tablet hardness is kept in the range of 7.5 to 8 kg on a Heberlein 
hardness tester. 
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